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Why study actinium 1sotopes?

249Cf
2408k 255Fm
240244 A, / 254
208-232R 232Th
181-206H g 207-228F 22T A 248Cm
202-225R \ {
183-197 [1-238-244
Au 192218pg - i - Pu
178-198p¢ sz ]
, == . 27Np
82) 1 ~—— 202-213Bj
1701784 s Msings
161-179] 126) Pb
e 182193 187-2087|
13819Eu 153-177yp
135 137113:;'_5‘Sm pp— Yy
<T> 1081325 12°';‘3'Ba a . Er
147159Th 151-165H o
£ 104-127)
g - 132150Nd 146-165
2 102-120C g iy Dy
90-108 :
= e 118-146Cg
o 771005 - W
6-146
° 74-98Rb 82) Ag Xe
i 72-96 K 90-93,99,101,103N p
e 87-1027
57-78Cu 92-102y
- 63-67,69-82G 3
2]
32-44,46 A, 44,45Tj . | wpelgg™
26 249
Al o) 42465 f

39-50C g 249 B k

: 255
17-28Ne o /// Fm
. . ’ <
- il {
| N 611 7,9-12B¢e
2 N\8 Sispe
H \\

Neutron Number

%
02213g; '\

\
N
“182214p) e |

N
‘\187-208-"



Outline

1. In-gas laser 10nisation spectroscopy at the Leuven
Isotope separator on line (LISOL) facility
2. Laser spectroscopy on actinium 1sotopes

3. In-gas-jet laser 1onisation and spectroscopy of

214,215AC



LISOL: 40 years of nice results
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Results
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Summary

What have we learnt?

1) Indication of nuclear spin for the more neutron deficient isotopes

I(2'5A¢)=(9/2)
I(213A¢)=(9/2)

ICMAC)=(5)
I¢1Ac)=(7)
2) Dipole moments and isotope shift.

What is missing?

1) Mean charge radii: Calculation of the electronic factors have to be performed (King plot)
2) Quadrupole moments

What do we want?

1) Developing a new laser spectroscopy technique to minimise the broadening
mechanism and to perform high resolution lasers spectroscopy



In-gas-jet laser 1onisation and spectroscopy
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Atoms are better served cold

140 —————
—— Voigt Fit .
120 4 Ac data | Resolution ~ Se-7
100} - (FWHM= 400 MHz)
Z 80} Efficiency ~ 0.5%
§ 60}
=}
Z 0l
And still room to improve: rr of the laser
20 system and divergence of the supersonic jet.
0 Under investigation in the IGLIS laboratory
at KU Leuven.
\/
—— Voigt Fit .
ol 4 oac e J . Extractlop of quadruple moments from
the HFS is now possible
S 60|  Confirmation of the ground state nuclear
% “ spin for 214215Ac. 1=5,9/2 respectively.
© * Problem found and solve for the absolute

e
S

| values of the resonances energies when
H compare the gas-cell and gas-jet

| | | spectroscopy m




KU LEUVEN



Helios project
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Helios project

HES Cu Side bands problem. Originating from the
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« New data acquisition system for the laser lab.




Conclusions

What have we learnt?

1) Characterisation of the capabilities of the in-gas-jet spectroscopy
2) Limits of the spectral resolution of Ac

Next steps

3) Commissioning and characterisation of the in-gas-jet spectroscopy:
1) Visualisation of the gas-jet formation
2) Characterisation of the 1on guide system

4) Comparison between the reference cell spectroscopy (“ideal” system) and
the off-line 1n-gas-jet spectroscopy

5) Optimisation of the in-gas-jet laser spectroscopy
6) Investigation of super heavy elements at S? GANIL / MARA JYFL
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